Vitellogenin-inducing activities of natural, synthetic, and environmental estrogens in primary cultured Xenopus laevis hepatocytes.
Vitellogenin (VTG)-inducing activities of natural estrogens (E1: estrone, E2:17beta-estradiol, E3: estriol, alpha-E2: 17alpha-estradiol), synthetic estrogens (EE2: 17alpha-ethynyl estradiol, DES: diethylstilbestrol,), phytoestrogen (GEN: genistein), and xeno-estrogens (BPA: bisphenol A, NP: nonylphenol, OP: octylphenol) were investigated by an assay system using primary-cultured hepatocytes of Xenopus laevis. An enzyme-linked immunoabsorbent assay (ELISA) was able to detect VTG at a minimum detection limit of 0.06 ng/mL. Relative estrogenic activities of the compounds were determined from their dose-response curves. The activities relative to E2 activity were 138% for DES, 121% for EE2, 6.1% for E3, 0.33% for E1, 0.29% for alpha-E2, 0.037% for GEN, 0.008% for BPA, 0.005% for NP, and 0.002% for OP. Comparison with data reported for other bioassay systems revealed that there were significant interspecies-and cell-type-differences in the activities of DES, E3, E1 and alpha-E2. BPA was found to have a substantial antagonistic activity (approximately 0.8% of tamoxifen activity) under the influence of physiological concentrations of E2. Complex-effects of endocrine disrupters on aquatic animals will be discussed.